The regeneration of its cells is the basic goal of the control of an organism. The control systems try to let cells optimize their state, depending on circumstances, and perhaps in advance. The enteric nervous system is the first of these systems. It controls the materialistic input for regeneration and at the same time is the source of primary information about its state and development over time. The system for controlling the distribution of energy is the next element in the control structure. This refers to the control of the glucose economy and the role of insulin within it. Control of the flow of energy is a means for the regulation of the regeneration procedure on the overall level, without taking into account the state of cells. The system around the vegetative nervous system makes a provision for the successfulness of cells within regeneration. The second system controls the dynamic of the boundary of the organism on the basis of the tension within it, mainly in its enteric part. Its goal is to influence the environment and thereby abolish the tension. This system rests upon the higher nervous activity. Besides regeneration, optimization of the existence of the organism itself is the secondary goal of the control. For this reason, new global criteria are used throughout the control.
Introduction
  
Analogy
The basic properties of every object are derived from the functioning of its control systems. These systems function on different levels with the same logic, even if they are working with different elements. However, goals and means are the same as describes Vlcek [1] [2] [3] .
The submitted work also arises from this logic. It uses findings from analogical systems proved by extended calculations of Vlcek (2010; 2014) and finds and applies them in the organism.
On the other hand, the author realizes that, similarly as with the mentioned objects, it is necessary to prove them experimentally in the human organism as well.
Control of the Organism

The Central Axis-Regeneration
In addition to controlling the existence of the Corresponding author: Martin Vlček, Dr., research field: cybernetics. E-mail: martin.vlcek@efunctionality.eu. organism as a whole, the basic function of the organism, its central axis, is the regeneration of cells. This consists not only in the resolution of sequels to the activities of cells or changes in the environment, but also in the preparation for them, and occasionally in the avoidance of undesirable states.
The digestive system, namely its relatively independent part-the small intestine, as a supplier of nourishment or its components, stands at the beginning of regeneration. The enteric nervous system, sometimes named the enteric brain, is the source of basic stimulus for the follow-up control.
There are two other superior systems of control around the central axis and its energetic control. They exist in all stable objects in nature. Both work with the satisfaction of cells. The successfulness of individual cells throughout regeneration is processed by the vegetative nervous system-VNS, together yet minimally with the hypothalamus, later named as EM0. The system connected with higher nervous activity-HNA, ensures the satisfaction of the organism as a whole, stemming from tension on the boundary, later named as EM1. The overall scheme of the control is on the figure 1. ENS-enteric nervous system over the materialistic input to the regeneration RG. It is the main source of impulses for EM1, the system of the control of tension on the boundary of the organism. H1-3-primary to secondary boundaries of the organism. UZ-consumers of regeneration, source of impulses for TOT, system of the control of regeneration through control of the flow of energy. EM0-system of the control of regeneration on the basis of information about the satisfaction from inside the process of regeneration. ENE-a part of EM0 controlling the structure of TOT.
Enteric Nervous System
The enteric nervous system represents a relatively independent and very important element in the regulatory structure of the organism. Besides the function connected with the absorption of nourishment, this is also the point of origin of primary information concerning the state of regeneration or its presumptions, namely about the provisions disposed into the small intestine. Nervous stimuli are output from it into the central nervous system, CNS, and form a gradient in which the higher control systems work.
TOT and ENE
Control of the Axis-TOT
The lowest level of the control of the axis is connected with the distribution of energy. Among other things, a noteworthy fact is that it doesn't stem from the feedback from individual cells engaged in the regeneration, but rather from the overall satisfaction of the organism with the regeneration. This control system is later named TOT.
The principle of TOT lies in control of the distribution of glucose in the organism and also partly in cells. From an anatomical point of view, its components are the cardiovascular system, in relation to the distribution of glucose, and the pancreas, in relation to the economy of insulin.
The task of TOT is to optimize the process of regeneration, mainly from an energetic point of view. This means to detect, from the presence of certain indicators, the status of regeneration in the blood, e.g. ketone bodies, and to react in a manner that boosts the overall regeneration. Besides chemical reagents, TOT possibly reacts to the dynamic of certain components in the blood as well. Thus, the volatility of their concentration is a manifestation of the status of regeneration.
Through its activity, TOT interconnects throughout the receptors of insulin and their influence in the system of economy of glucose energetic systems of the organism and also of the cell. Above all, it determines the distribution into consumption and reserves, and also into the organism and the cell.
ENE
This control system is a part of EM0, which is discussed later. Its task is to control the structure of TOT, meaning the distribution of paths of the energy.
In contrast with the TOT, which reacts only to the overall indicators in the blood, ENE mainly reacts to detailed information coming from the structure of the capillaries. This information comes by way of afferent filaments of VNS, and in a certain way describes the successfulness of cells in a specific place. This is monitored upon the flow of, e.g., the concentration of O 2 or CO 2 , as a manifestation of the overall activity of cells.
The system-successful cell is a cell with a demanded activity, meaning with a relatively intense activity, which is shown, e.g., as a higher local concentration of O 2 or CO 2 not only in the instantaneous value, but also in its stability over time.
Throughout the process of the aggregation of information concerning the utilization in individual places of capillaries, ENE finds points where the success is on average very high, and where the volatility is very high as well. And, therefore, at these points it is necessary to react. In the case of ENE, this means to rebuild TOT, namely the structure of capillaries.
This reaction has two components. Partly, it involves the distribution of a given amount of blood in the organism, in such a manner as to maximally respond to the necessities of the central axis. The distribution into individual organs, their areas and specific places is evaluated as a result of the aggregation of information concerning successfulness, and the flow is influenced by way of precapillary sphincters.
The second component is reconstruction on the local level. Its goal is to react to the distribution of successfulness by way of a reconstruction of the permanent structure of the capillaries. The general principle is a gradual shift and the creation of a capillary at a point with a high successfulness, and vice versa. The possible mechanism is as follows.
More frequently, closed capillaries can stepwise degrade, and their connections, primarily their fixity with the environment, can weaken. One type of connection (junction) changes into another, less stout one. Thanks to this, and to the activity of local smooth muscles, there is a gradual shift in the direction of a more successful point. Similarly, the foundation of a new branching itself is stimulated in the place of a capillary with higher consumption.
EM0
Regeneration
The task of EM0 is to control the organs and cells which carry out regeneration. So it doesn't evaluate the successfulness of the regeneration itself, but rather its overall effect. This makes TOT. On the basis of the successfulness of individual participating cells, EM0 optimizes the process of regeneration itself. It is possible to say that its goal is a process in which everybody "likes to work ".
Information
Here, the origin of the control is information coming from visceroreceptors, in contrast with TOT, where the feedback happens on the basis of overall indicators. Visceroreceptors have a lot of modalities, both chemical and physical, but what is significant is that ultimately their modality is unified in a common modality used at the control. This information speaks to the successfulness of individual cells, which reflects the demand for their activity.
The distribution of successfulness is found throughout the methods of aggregating information, depending on the structure of the regeneration. The control flows in such a manner as to maximize the overall successfulness and, at the same time, minimize its volatility. There may be interventions from higher levels-EM1-into the process of aggregation and into the weights of individual factors, thus allowing a regeneration while already taking into account the expected events.
Besides the control itself, the task of EM0 is to compile the overall information describing the status of the regeneration as a ground for holistic evaluation, within the process of the control of the organism as whole.
Philosophy of Control by EM0
The overall aim, from the point of view of control, is to strengthen areas and cells for which there is a high and volatile demand, and vice versa. That is why it is necessary to aggregate incoming information concerning successfulness up until the top level, make a comparison and, depending on the criterion of the volatile successfulness, intervene. Throughout disintegration, the overall fund of intervention is divided depending on the relative successfulness and volatility of the given areas. This is done through mutual harmonization of the
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activities of sympathetic and parasympathetic activities of efferent filaments. At the end of disintegration, persistent reconstruction takes place on the local level. Its intensity is influenced by the intensity of the coming control, and its distribution reflects the distribution of the local successfulness.
Reconstruction
The philosophy of reconstruction is as follows. First of all, it is controlled by the successfulness of individual cells. It is possible to say that success attracts (the reconstruction). At the beginning and with the help of mechanisms more or less persistent, connected cells approach the most successful cells. This is done mechanically through the shortening and strengthening of junctions-smooth muscles-or chemically, going over to other "mediators". Thus, the aforementioned shift took place within the activity of ENE as a part of EM0.
The control works with the tension, meaning that the successfulness of individual cells is compared mutually, and an extreme in the area is searched. This comparison is probably made by afferent ways.
At the same time, the interconnected parts of the process of regeneration augment their distance from the less successful ones. Ultimately, the most radical approach is the engagement of new cells or working sub-structures, again depending on the success. Thus the new object is engaged by the most successful one by copying its relations and expecting a similar success.
EM1
The Role of EM1
The role of EM1 is to control events on the boundary of the organism with the environment. This concerns both materialistic and non-materialistic events, as well as the boundary in the digestive organs and on the surface of the body.
The stimulus for its activity is a tension which occurs on the boundaries, in cases when nearby positions are subjected to different influences from the environment. The basis of the activity of EM1 is to do a reconstruction of the boundary so as to cancel this tension. In sum, one can say that its activity consists in a movement on different levels until there is movement on the materialistic boundary.
The whole work of EM1 consists in repetition. Thanks to and throughout this repetition, memorization and augmentation take place.
The Boundary and its Tension
The boundary between an organism and its environment has two parts. The first one, being the source of elementary stimulus for the activity of EM1, is the wall of the small intestine which is in connection with the enteric nervous system (ENS). Globally, this could be called a materialistic boundary because it ensures and influences the split between the inner chemical composition, more or less corresponding to the requirements of cells, and the environment.
The second part is the boundary, possibly called non-materialistic and ensured by the remaining surface of the organism, of the body. This part, in connection with the locomotive system, is the means which allows for a reaction to stimuli coming from the first part, and for their resolution.
A tension arises on both boundaries, but in different circumstances. In both cases, this is a state in which conditions for nearby cells on the boundary distinctively differ.
Cells on the materialistic boundary, whose task is to ensure materialistic inputs, are more or less successful in their activity depending on the differing availability of the demanded inputs. The nearer the input positions in the wall and the higher the difference in availability, the more important this information becomes. The task of ENS and afferent ways is to evaluate differences among successfulness as a tension and transfer this information into EM1.
A similar situation occurs on the non-materialistic boundary, where the skin or other sensitive epithelium is submitted to different influences from the environment. If the difference among them is great enough, there will be tension. This information arrives into EM1 mainly through somatosenzoric afferent ways.
Resolution of the Tension
The global task of EM1 is as follows: On the basis and with the help of both kinds of tensions, to make a reconstruction of the non-materialistic boundary in such a manner as to eventually cancel the tension on the materialistic boundary. The definition of a tension and its aggregation are described on the figure 2 and 3 .
Elements of the brain cortex are also constructed for this task. Sometimes they are called cortical columns and can occasionally work more generally and depart from the initial materialistic task.
The formal description of the functioning of an element is: Element = (pp1, pp2, sg-pu, sg-ph, ph) pp1… description of a desired input, pp2… description of a real input, sg-pu… strategy for finding a tension as the difference between pp1 and pp2, sg-ph… strategy for solution-movement, ph … output-movement. The meaning of pp1 is thus close to the materialistic boundary; pp2 describes the environment in a similar way as the non-materialistic boundary; sg-pu is a way in which the tension is evaluated through the initial task of two descriptions; by contrast, sg-ph is a way in which the final movement in cooperation with other elements is formed; and ph is the final solution, movement.
From among the elements, the organism has to choose those which are able to carry out its strategy. It is not possible to let the used strategies overlap and mutually interfere. It chooses elements which, on one hand, are able to solve the urgent demand -tension, and, on the other hand, are sufficiently successful in this solution. Two inputs on the boundary in part a) have successfulness US 1 and US 2 and a corresponding description, the value of inputs V 1 and V 2 . So these are similar inputs with non-similar successfulness and thus a tension occurs here. The definition of a tension follows from the thesis: similar inputs are expected to have similar successfulness, otherwise there is a problem somewhere-a tension.The two inputs in part b) have very different input values and thus the tension is immaterial here.
Fig. 3 Aggregation of the Tension.
Tensions are evaluated for all inputs in substructures on level 1. Afterwards, every substructure is characterized by the average tension and its standard deviation. The work with these characteristics continues analogically on higher levels until the overall tension and volatility are determined. This is the maximal tension inside the substructure for every input.
The tertiary boundary of the organism, existing in the surface layer of the cortex, serves this purpose. A tension arises due to a comparison of successfulness, or strength of activity of individual elements. The tension is subsequently evaluated, and a solution is chosen on the basis of this evaluation. This solution enters into the consciousness.
Aggregation of Elements
As was already mentioned, at any given moment there are more concurrently active elements. This is a manifestation of their ability to solve a given tension which just entered into their description of inputs. These elements are mutually associated, and thus there Philosophy of the Human Organism 202 arises a tension which has a higher probability of entering into the consciousness, even if some partial element is not active. A complex description arises, thus capturing substantial properties of the phenomenon. In the formal description, it is a sequel to the strategy sg-pu, applied on pp1 "minus" pp2.
A repetition and a concurrent activity are fundamental for the mutual influencing of elements. If some element is inactive at any given time, nothing changes on its structure and interconnections; only a non-specific flat extinction takes place.
Elements differ among each other in a way, whether or not they have direct inputs from the primary boundary. But this is the only difference; their functioning and collaboration are analogical.
The Cortical Column
Throughout the discussion of the function of the cortex and functioning of the elements, it arises from the anatomy of the cortex:
I. layer-plexiform, II. layer-external granular, III. layer-external pyramidal, IV. layer-internal granular, V. layer-internal pyramidal, and VI. layer-fusiform cells. It is possible to imagine the structure of the cortex as being composed of columns-elements, whose functions are distributed in layers I to VI. The work of the column is described on the figure 4.
The information pp1 and pp2 enter into the column, as into the element, where one group goes, perhaps preferably, by an inhibitive way. In cases when pp1 and pp2 are completely the same, they cancel each other out, and there is no activity to solve on the output. If there is a tension, an aggregation occurs which goes eventually and occasionally until the consciousness, and its solution will follow.
Descriptions pp1 and pp2 come into layer IV. The tension is aggregated throughout layer III, which carries out sg-pu. This is done through cooperation with nearby neurons, but is mainly due to cooperation with the second hemisphere. Simultaneously active columns are connected through the way of Pons Varoli.
In this way, there is a gradual aggregation of tensions nearby in the space, meaning near in content but also near in time, and also an advancement until the tertiary boundary. This one is formed by layer I and perhaps by a part of Pia Mater, together with some participation of the cerebro-spinal fluid.
Tertiary Boundary
The tertiary boundary has to have the properties of a "physical" boundary. This means it has to be one continuous formation, enclosing something which functions as a whole. In other words, a weak place "somewhere" is a weak place in the boundary as whole, etc. Fig. 4 The Work of a Cortex Column. Descriptions needed for the work of the column come into layer IV at point a). At point b) throughout layer III, there is an elaboration and aggregation of tension in cooperation with the second hemisphere. In the next moment, the maximal tension c) enters into the consciousness in layer I and reverses the flow down toward the output of the column. Now in d), there is an evaluation of the movement by layer II, in cooperation with other columns. Finally, in e) layer V realizes the output from the column-the movement as a reconstruction of the boundary.
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Now, let a tension get into the tertiary boundary. Its flow turns around here and by layer II starts to transform tension into movement-sg-ph. Simultaneously, there occurs the suppression of other tensions having the same tendency to get into the tertiary boundary. Thanks to this inhibitive activity, and perhaps also to properties of the tertiary boundary itself, other weaker tensions are suppressed and thus only one of them gets into the consciousness.
The distribution of tension on the tertiary boundary is not only the source of subsequent activities, but also a gauge as to the basis on which the organism evaluates its global satisfaction or happiness. This one is determined as the volatility and level of activity of the boundary over time. The more stable, but at the same time the more active it is overall, the more satisfied is the organism as a whole.
The Teaching
In the process of the aggregation of tension and throughout its way "up" into the consciousness, a connection of different elements occurs-the teaching. Only those elements whose activity happens at a similar time, and repeatedly, can connect. Analogically, a teaching happens on the way "down", when a tension, which has not been a part of the tension in the consciousness but has been active at the same time, is suppressed. This is a manifestation of the mastery of the consciousness and a manifestation of it into the structure of ways up-into the identification of the tension. Conversely, the process of identification is itself strengthened, meaning sg-pu, as successful.
It is possible and probable that the influence of layer II goes as far as to activate, together with layer V, other elements and thus to concatenate the process of resolution. In addition, layer VI dampens other inputs from the thalamus, perhaps until the time when all is prepared for the ultimate output from the element into the secondary boundary.
As with every other reconstruction, the teaching itself consists in changes in synapses. First, this is a change in their intensity and perhaps quality as well. Later, they shift toward places on the surface of the neuron with a higher weight.
A Reconstruction
In general, it is possible to say that success attracts. Distances from the most successful element diminish because its synapses strengthen and thus its role augments. Distances to elements which have not been successful also augment, not because it pertains to the given event, but because of the increasing role of inhibitive interactions. And, ultimately, the classical synapses which have been unsuccessful also weaken.
An arrival of new neurons also occurs, and they are placed right nearby the elements that were maximally successful.
Thinking
The mechanism of thinking is perhaps as follows. A description comes into the element which is not real, but rather in the form of what the organism wants to "think". As this involves playing with the imagination, the wish is the reality. Let it be, for example, a description of a desirable materialistic input. On the basis of the response from the cortex, meaning how important is the response of all engaged elements, the brain continues. If the response is strongly positive, it will happen to be a real demand on the input, even if it doesn't come from the choice among tensions on the primary boundary. Similarly, it is perhaps possible to control input pp2 as a description of the environment, meaning reality. Through a projection of certain inter-steps, it is possible to resolve them until the organism gets into the desirable final state in the real environment.
A Holistic Principle
A new quality and new object arise on the tertiary boundary as a result of activities on the primary and secondary boundaries. Here is defined the "one" Philosophy of the Human Organism 204 tension that determines the satisfaction of the organism. The overall strategy of the organism is oriented toward the resolution of tension on this boundary, which enters into the consciousness. Initially these tensions happen as a manifestation of a problem, a lack of something on the primary or perhaps secondary boundary, and in the process of thinking the organism generates his own working tensions, and their resolution allows other solutions.
More precisely, a desirable state is a state where the level of overall tension of the tertiary boundary is high, but not volatile over time and space.
Conclusions
The philosophy of functioning of an organism, meaning of its control structure, rests on two points of view. One of them resolves the regeneration of cells and thus the satisfaction of the constructive parts, cells. It achieves this through a control depending on different criteria. First, it controls by a supply of materialistic components of the regeneration-ENS. After then, on the basis of the global criteria of the successfulness of the regeneration, it controls its energetic flow-TOT. After that, it controls the regeneration from the point of view of the satisfaction of its executors-EM0. And, finally, from the point of view of the overall organism, it resolves the tension on the global boundary-EM1, so it returns to the ENS.
The new quality arises just on the global boundary, without which the organism cannot function. A new strategy connected with a new object-the organism is applied by a controlled input into the consciousness and by a possible generation of its proper tensions.
